Purification, properties, and evidence for two subtypes of human placenta hexokinase type I.
In human placenta 85% of total hexokinase activity (EC 2.7.1.1) was found in a soluble form. Of this, 70% is hexokinase type I while the remaining 30% is hexokinase type II. All the bound hexokinase is type I. Soluble hexokinase I was purified 11,000-fold by a combination of ion-exchange chromatography, affinity chromatography, and dye-ligand chromatography. The specific activity was 190 units/mg protein with a 75% yield. The enzyme shows only one band in nondenaturing polyacrylamide gel electrophoresis that stains for protein and enzymatic activity; however, two components (with Mr 112,000 and 103,000) were constantly seen in sodium dodecyl sulfate-gel electrophoresis. Many attempts were made to separate these two proteins under native conditions; however, only one peak of activity was obtained when the enzyme was submitted to gel filtration (Mr 118,000), preparative isoelectric focusing (pI 5.9), anion-exchange chromatography, hydroxylapatite chromatography, and affinity chromatography on immobilized dyes and immobilized glucosamine. The high and low molecular weight hexokinases show the same isoelectric point under denaturing conditions as determined by two-dimensional gel electrophoresis. Each hexokinase subtype was obtained by preparative sodium dodecyl sulfate electrophoresis followed by electroelution. Monospecific antibodies raised in rabbits against electroeluted high and low molecular weight hexokinases were not able to recognize the native enzymes but each of them detected both hexokinases on immunoblots. Amino acid compositions and peptide mapping by limited proteolysis of the high and low molecular weight hexokinases were also performed and suggested a strong homology between these two subtypes of human hexokinase I.